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(54) Title: SILICON CARBIDE BASED POROUS ARTICLE AND METHOD FOR PREPARATION THEREOF 

(54) mtmms^^FL^BLif^cDm&^a^ 

(57) Abstract: A silicon carbide ba$ed porous article 
comprising silicon carbide particles (1 ) as an aggregate 
and metallic silicon (2), characterized in that the silicon 
carbide based porous article has an average pore diam- 
eter 0.25 times or more the average particle diameter of 
the silicon carbide particles (1), or in that the carbide 
particles (1 ) have an acute contact angle with the metal- 
lic silicon (2)» or in that it has a porous structure formed 
by the mutual bonding of a number of secondary struc- 
™ ture particles which are formed by the contact of a piece 

= of metallic silicon (1) with four or more of silicon carbide particles (I), The silicon carbide based porous article can be prepared 
= through the sintering at a relatively low firing temperature, and therefore can be prepared at a reduced cost with an improved yield, 
= and thus can be made available to users at a lower price. 

= (57) 

i mitu^m^tmmu^f' (d <t> ^mmm (2) t^^tsmitmmn^K^ 

0. 2 mit^mn^ (d t^mmm (2) tcoi&mMtm 

5 ^r$>^f)\ ^tzit. -o^mmm (2) ic^fbx. m&s±o:}^<t^m^i^ (1 

00 



o 



wo 02/081406 Al lllllliiillliiliillililillliilllliillllilinil 



(74) itMX: — ¥ (WATANABE,Kazuhira); Tlll- 

0053 iS9«i3Ti2o#is-^ msmm^ 

'P — tf;U3PS Tokyo (JP). 



(81) it JSP (m \^) : ^^E, AG, AL, AM, AT, AU, AZ, B.^ BB, 
BG. BR, BY. B2. CA, CH. CN, CO, CR. CU. CZ, DE, DK, 
DM, DZ, EC, EE, ES, H, GB. GD, GE, GH. GM, HR, HU, 
ID, lU IN, IS, KE, KG, KP, KR. KZ, LC, LK. LR, LS, LT. 
LU, LV, MA, NdD, MG, N'lK, MN, MW, MX, MZ, NO, NZ, 
CM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, TT, TZ. UA, UG, US. UZ, VN, YU, ZM, ZW. 



(84) m^mal:^): ARIPO *#flt (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 3.— ^ vTttl* 
(AM, AZ. BY, KG. KZ, MD, RU, TJ, TM), 3 — P / 
BF (AT. BE, CH, CY, DE, DK. ES, FI, FR. GB, GR, IE, IT, 
LU. MC; NL, PT. SE, TR), OAPI «pfff (BF, BJ. CF, CG. 
CI, CM, GA. GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



wo 02/081406 



PCT/JP02/02970 



1 

^ m ^ 

=Sr#:fi5?^H»g^WtL/T, m^\tmm^6- 1 8 2 2 2 8#4i^^fctt. ^^feO 

mz^M. nm^^^ i6oo~22o ot:t7)M*igH-ej^^L'"c#6.n^A-i7 

!|#|B^l 0-3 1 0 4 7 4#^^lCt^, m^M<DC aX\tC ait-^m^ 

ig'&2(^M;o^#e.ns75^. WLif^^^M%-^^^\z\it. i^n\z-m^mi^BLm^>s^^m 

^r:i. 0-3 1 0 4 7 4-t4:^¥St-5^^n§S i C-S ilt^-fe^^^y 



wo 02/081406 



PCT/JP02/02970 



2 

!7 XM^U^'t^\Z$,rc^Th. 1 8 0 0~2 0 0 OX^t^^-olf^UX^^-t^ 

iMmm.^^m^'t^K. :i^^mm^\-mm2 001-32699 mfmt\z^ 

fc/^iL, «itiii2 001-3269 9 19ii»}c::j3ViT^$nfc$S3t:^^ST'a5oT 
t;^oTVi5. ^M2il^2*t^{i:a3lli^l^lfc^bTt*C;6^nfeJ;53^m 



wo 02/081406 



PCT/JP02/02970 



3 

immz^\^x\%. -(D—)KW^^=^\z^'^t\^mc^^'^=f-(omWs m. 



wo 02/OS1406 




'CT/JP02/02970 



4 

-cfeD. -'m^±(D^mn,mt:r.m<t^mt(D^m}^i)n 2 o o-i e o o'c-e 

■mi^M'^mfmmi'xm(^nft^±^mMmmz0.m\^. '^^^ntc^^m^^um 
^mmiz^\f^x\t. zimi\:^Mi:(D^mM.ti^i 200-150 or-r^s^p 



wo 02/081406 



PCT/JP02/02970 



5 

im. m\Y.m. mY^m. mm. mmm.. im^m. n^m. mmw^. ^wm 

SI9 (a) ~ (c) 2f:^0J©^'fb^^®#?L#:oW«3t^iJiBJl-s^!S; 



wo 02/081406 



'CT/JP02/02970 



6 

WT^«^-e^ m^itDFF {'r^-M.)V /N°x->r^3.l/-h :7^;Vi5^-) 

\,>:bn^(DmnmMmttsi^^ti)'^^^rci!f>\zms.v<fs.^^o 
c:ix. 2^^0^{c*5viT«. mm^m(D±m\tmz^^^-^n^^(DX}ti3:<. 

, mi&^t>tiimiki^^n^^-t^:^^mzm^m<\::mmn^n.i^(^m7^:^mz'D 
\^^x\mmr^o 



wo 02/081406 ^^PCT/JP02/02970 

7 

ciiT mm^i tit. m"^. mi^tmi^t(Dmmiz^^Tm^-^n^M&^ 

n0iii¥<DmmmT&<Dm'^\zit. ^^^mm.-7-i±(Dmit^3iz. ^m^m2 
±(Dmitm^3 t^mf^AXs ^mmm\z^\^^itmmt. m<t^mm'i±<^m. 

•To ) timKizm-^T^ztizj^K). 0KMmmm0z^nx^^^zt^wm.t 
UTVis. mt>. v^^>m±-^mKizmmvx0'?inmj&^i&0^-r^rcibizm 

^Tc. mx\tDFF\z^mi^itm^iz^^^xhmm^mm±m^±\:'m<. m 

mm^'i&\zhmnx^^^o ^tc. \i^<>m±<omm\z^^xm.'^ii)m^-^n^ 
rc^\z. mit^mn."?- t^j^^^m t(DmnM tmn x^^m-^^zit Lxmi-^^^ . 
=s<i^$nT:Bo> y^ju^-tLx^m't^\zmvxmtim^^i&<-t^z.t^^ 



wo 02/081406 



PCT/JP02/02970 



8 

. m<t^mn0?imz^mn^^<\^^^U'^<Dmis:<D 3 0 %u±-c^^^ 
:k^m^^-t^'v^ 0 . mm.'pm^m^^^(ommf3:\^±-A^mibi=>nt£i^^r:iib\z» 

m\z^^^i:itMm^m.(D±mtW\zWi'&-^t\-^ho-T^\ttj:< . ±xo:)^<tmmw. 

■pm^mmm<omwtji\s]±i!)imibi^n^^^rctb\z^t^ b < 
^:$i^m\zm^m^t'^mn0^i^o)nit-^^\z'D^^Tmm-r^o 



wo 02/081406 



•CT/JP02/02970 



9 

, mmmit^'^m4(o^mmi!)miQ-r?>\z%\,K mtmmm0iR.^<Dm&mmiti 
mm^\tCi?>iit^m^^m^^M\zm^^nn^'h(Dx^^. 

^fitCjcOM-g-LTVi^dtjJjW^L/Vio El 9 (a) ~ (c) \t. s^^^^CD^-fb^ 
^2, X«^«S^2 iSmil^b-&<^*B4(lJ;?3^^bTViS=I^Si (^9 (b) 



wo 02/081406 



'CT/JP02/02970 



10 

it-^mma^i^miyrc^mo^mmm^^iz^^tix^^x^^^^. 
mz. :^^m\zi5\,^x\t. mmm<\:^'^i^n. ^msj.i^<o-mu±(o^m7tmt 

1200-160 ot:TS.^c:t*«s ^o^me^^^cK^sntt^^^ria^fcfe^c^f ^ 

bVi, 1 2 0 Ot:*^^T'^e^'&IC«> MO- (M,0-. M,0-s -) S i O, . 

Md)'^^^i.n^^ft^^zn^v<u.^^. -is. 1 6 0 ccs-cafe-s^-g-tcii. 

P^tCMO (M,0, MjO> •••) hS \Oih(OW.^sifi-^ji^\zm^-t. Kfj^G^t^nit 

^Mt(D^mzli^-r^'^^Wo . 1-1 0M%ra5^:ii;dW^b<, o. 

0. i5i»%*^^T?ss«^t«, ^M7c^0^m*«^it$n-r. ^i'^s log 
m^m7tmj.^<o^m7m'^%\z^'^^^^t.i}m^\^^^. z.<D^t\z^Ki. b. 



wo 02/081406 ^^CT/JP02/02970 

11 

^hOT^tlit^K. AWJtbTAK Ti, F e ^^#frf ^ ^ 

Mfd. 3^^&s±(Dm<DMi^mtl.XUs-Al-S i . Sr-Al-Si, B 

a-Al-S Ca-Al-S i. XttCa-Mg-S i ^^^m\tf ^ Ch:^^ 



wo 02/081406 V CT/JP02/02970 

12 



IS • l^*T^'5@^©MJE#HmT?*nJi<i:V>. A#:6<JlC}*, 0 . 1 ~ 1 0 h P 
a;i>W^b<, 0. 5-5 hP a*«MIC^if^Ul.i. 0. IhP a^mtT^^t 

he^fcBlllrfeO, 1 0 hP ajgt-r?)t> 

Ar ^^V>§Clt7&W^UV>. 



wo 02/081406 ^^CT/JP02/02970 

13 

m2 0mm\z$>'z>its i Oimom^t^^MTtrnz^^. gp-fe. s i o,<£s i \z 
t^mm^2 t(Dmrim^^'^n^'fttt)\z. ^fb^^i^^i t^m^m2t(D 

:^^Bn\z^i^^x. mm^(D7i(im^^mm\zm^-^n^%(ox\tm^ti^ 
. ^m't^z.t\z^-:>xs i o^momi^^m^mTtmizm^x^^mmo^ym^ 

^mx$>fl\t^\^^. M.^m\Z\-i. 0. 5-1 0#:SI%*W^b<, 1~4#«% 

:^mm\zm^mtmm^0rKii^(Dm7t-:ivm(D^\z!s^io:>mmMm^mm'r 

3 \Z^t^ O \Z. mmM'^^^ 1 t^iSS^ 2 (DS®^iS®^:^fb'&tFlg 4 XZ^-d 



wo 02/081406 ^fccT/JP02/02970 

u 

h ?>^-fb^m«, mum\zm\'c^U'^=^ t^M^m©^®)!)^ 

^ftr^c Z.(Dli^s mb^J^^ ip-feS i 0,(*^ll7C^^SitNbTMO- (M,0 
M,0-, •••) S iO,l^ (M, Mp M,x a£^±0^p7C^^^To ) 

) Tss-fb^nso ^©j^«,"^^b^^iia^^l^ps^to^in^4*^I^±i-«»^l 

y^^, Mia^^Tc^j*, s i o^b.chmkMA'^i 2 o o~i 6 o ot:-r^5>Jit 
*W^b<. 1 3 0 0- 1 5 5 o'c■r^^^lt/^)^*H^-^^^^<^ 1350 — 15 
0 o'CTS^c:t;J?^'4#f'$f*bVi. 1 2 0 o'C^^-rafe^^'&fc^. MO- (M, 
MjO-, •••) S i 0,^©M5^|t^BSm/^^5^§^■r5K?§:*#i^■e^#-a- 
Sb<;S:Vi. —-fj. 1 6 0 OCeTflfeS^-D-f-^i, jlfe^^fCMO (M,0. M^O^ 

S s tc:43 ViT 'biff ^ b V5 . 

^jS7c^^^tf'fb'g-tjtbT«> ^jii7c^(Dr7.y<b#, mem. wcm. 
n-x-fx^-fh ius-Aimmm) . t-/-- tJ-<h (ca-Ais^^) ^ 



wo 02/081406 



'CT/JP02/02970 



15 

mt^^m.i^^^^^Mm^zxmmt^^t-^^n^h^^o ^^e^ict*, i5o~7 

^mxhm^mmyi^m-c<o^n-vh^<. Mizi^^^mym^^w-r^m-^iz^t 

^m\z-D^^T%mmiz. ^^~mMm.i$.m<D^m< vxh^w^^m-cmKi^x^ 
-^\zm^^m<Dm^\z}t. m^\zm&^\^ciivx'hmt<si'o'^xh^^>o 

ftrnwi^n^t^^^zit. 14 10 ic£A±-e*i^fijo-rs h-dm^ b < , mm.^ 
^mmiz^'DXhm'^-^nimwt^^^fttb\z\t. i s o o"ce;±T-2^j^^-r-5 

16 0 ox:^mx^umxit^m^M(^B^-^^^^fr]^. ^m^m^ 
^vrci^'^7!)mm\ztj:^rz^. 2^j^^c^)?««i 3 o o~i e o o'ci)mMx;b 

t3v 1 3 5 0 — 1 5 5 0*C;&WSbVi, 

mW,(DWm^6- 1 8 2 2 2 8#^$g}C^$n-&SJ^ft^§^Vi;fcm3i 

:^i^#:75^#e.ns30^ ^izm^fc^^izmmmmt^^^mmx^t^ox. m 

mm±^m'^myj:mii:^mn^^^^n^r^ibiz}t.<i?n:< t^i s oo'c&.±. 

&rf. :i^mm^^-^m\zm-^\f^xm.iznm^zmmt^^^. :$.^BMuz.n^(Dm 



wo 02/081406 



'CT/JP02/02970 



16 

mmmi) 

ft^±^. i^\ii0S(.mWzXif[-m4 5mm. 1 2 Omm> PiMiS^O. 4 3m 
m. 'fe;V^fl^l 0 0-fe;V/¥:&Of^ (l 6-fe;p/cm*) ©AnjijAJ^Ji^lCfigJ^ 

fr-pfe^, 2 hP ac^A r#H^l'*3ViTl 4 5 0'C-e2^F^(D^fiK^ffVi, ^ 

u^^x}tmti^Mm 1 izi^mzn^Tc. nsnr^i^^^^. 4%©7jc^^^ 

¥l%^^3 2. 6itim<DS i Cl^i^l»*t, ^pi^titl 4 /zmOS i|»5fci:S, 

. mz. ^<Dm^i 0 onm.m\znvx. ^m/u>'$^-t\^x:^^)v-^)vu- 

. 1 2 0 mm, RSMj5$ 0.43 mm, -kjl/^^ 100 -feJU/^:^-!' >^ ( 



wo 02/081406 



'CT/JP02/02970 



17 

1 6 c m') (D/\^t} 2:.J^mz^^L1t, 

S i CMW5^<t. S O : 2 0®iiafiEt7^'l..k^{CgB'& 

■r'5Ci{c:ft;lT. S i cmmB^^ S ii^*> RCXh— x^'X•5-1'^ (Mg- 
A mm^) MStb-eS 0:10:1 0 (DW.SS.ii'/^^^oizm'^T^Z. 

±.tEmmn i ~ 3 > j^ri^tbwj 1 \z^i,^xi^m\^rz^m\:^m^^iLmz'z>i^^ 



wo 02/081406 V| ^tCT/JP02/02970 



18 

(^1) 









. 






(jLim) 




(MP a) 


(W/mK) 




15 


53 


13 


21 


mMm2 


.15 


51 


19 


17 


mmmz 


14 . 


50 


23 


16 




13 


49 


27 


16 




15 


. 48 


34 


8 




7 


42 


11 


14 



z. ii ^ . fiP -5 . ^ss^aj 5 Ek^'^mn^'^mtu g - a i ^ms-c * § n — 

^^#?L#:®,fB?L4#^4 (¥±%ffl?LS^ ^?L^^) , mmm'^. (MMW) , Stat 



wo 02/081406 




19 

^m\znj^T^z.ti)^-v^^o 



wo 02/081406 

20 

m ^ <o m m 

8. feSMiB'fb'&^fe^it*^ ]i^U^i.(D-ajJA±0^^7cm<i:-^<b^*'t^^ 



m CT/JP02/02970 



wo 02/081406 



PCT/JP02/02970 



21 

11. — fflii^±O^^M7C9{l<i:bT, r}Vti^)±m^W^7t^y<^<D^Mytm^ 

'S.\z.^^r^mim 1 0 (ctB«iCO^-ft:^^K#?L#:o 

-sttj^^i 1 oxm 1 \zmm(Dm\:.^mm^iiw. 

5~5 0Km%T^^^^3Si~l BcoViTnd^-^OTIfe^^'fblt^^^yL^*: 

1 4 . mam 1 ~ 1 3 i/iTn5{)i-3SJcf3iic®^{b^9^M#?L#^fci; 0 m^-^ 

15. ^{b^^&^mtc, ^m^mt.^W'^^yy-^miiwi^U'^'Basmm 

vx^ib nrz^± ^m^m^ \z^mv. # e> ntc^i^^^u^i^xm^^mi^^ (d 



wo 02/081406 




'CT/JP02/02970 



22 

1 8. =im<tm^t(D^MJ^i>^l 2 0 0~1 6 0 or-e^s^^^Tcm^ffii^i 

2 1. ^^M7t;3g?£'&tr'(b^«fe^bT:7«;{t:ife, ^-fb*^, ^-fb^^, ^-ffctJ. ^ 

2 3 . m.^±^j\ziijj:.wmz0ZJ^r^mMmi 5-22 ©vifn*^— jr^cib 

2 4. 1 3 0 O--! 6 0 OX:(DMMm.m'V:$i^0S.T^m^^l 5~2 3 ©V^T 



wo 02/081406 CT/JP02/02970 

1/5 




•CT/JP02/02970 




1218 



wo 02/081406 




CT/JP02/02970 

5/5 



09(a) EI9(b) 



^9(c) 



iNTERNATIOINl^KEARCH REPORT 



lulmiilii!^WPplication No, 

PCT/JP02/02970 



A. OLASSIHCATION OF SUBJECT MATTER 
Int-Cl"' C04B38/00, 35/56 



According to International Patent Classification (DPQ or to both national dassiOcation and IPC 

B. ElELDS SEARCHED 
. Minimum documentation seaichad (classification system followed by dassificadoo symbols) 
Int,Cl' C04B38/00-38/10, 35/565-35/577 



Documentation searched other than minimnm documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

KbJcai Jitsuyo Shinan Kbho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted dudng the international seardi (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 

JP 5-17227 A (Director General, Agency of Industrial 

Science and Technology) , 

26 January, 1993 (26.01.93), 

Claims 

(Family: none) 

JP 52-154816 A (The Foundation: The Research 
Institute for Special Inorganic Materials), 
22 December, 1977 (22.12.77), 
Claims 

(Family: none) 



Relevant to daim No. 



1-24 



1-24 



I I Further documents are listed in the continuation of Box C | | See patent family annex. 



♦ Special categories of died docucnenls: "T* 
"A" document defining the general state of the art wfiidi is not 

considered to be of patticular relevance 
**Ef eailier document but published on or after the intentationai fiUng '*X'' 

date 

"L" document which may throw doubts on priority claim(s> or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"F" document published prior to the international JEiling date but later "&** 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 
document of paxtiGular relevance; the claimed invention cannot be 
consldexed novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combinadon being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 June, 2002 (24.06.02) 


Dale of mailing of the international search report 
09 July, 2002 (09.07.02) 


Name and niailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCr/ISA/ZlO (second sheet) (July 1998) 



PCT/J P 0 2/0 2 9 7 0 



A. ^mnmr^»m<oi^m m^<^ff^m (i po ) 

Int. CI. ' 004838/00, 3 5/5 6 



Int. CI. ' CO 4 B 3 8/0 0~3 8/1 0, 3 5/5 6 5~3 5/5 7 7 



B^BSSffiSf^-St^ 1926-199 6¥ 

H:*:S^W^ffirr«^fa 1971-200 2^ 

H*H2«llffi«fSg&a 1994-200 2¥ 

B*Bl^ff|gS»^fa 1996-200 2^ 



JP 5-1722 7 A (XHSH?^) 1993. 01. 26 

JP 52-154816 A (Mmmx^nmwmmm^m) i 

9 7 7. 1 2. 2 2^ l^— A (7t ^ y ^JfeU) 



1~2 4 

1~2 4 



O cflil®«^#f^:fcS:«*sJ|J^^^v•Cl'^^). 



to 



fTj |^^araBXf4«5feBSII-^Si^fcXfircfe-^T 

r&j 151— /-s^vh^r 5y--3CiR 



2 4. 0 6. 0 2 



09.07.02 



H*H#sfif (I SA/J P) 
t3ffi#-§- 100-8915 



4T 



8 9 2 4 



maS#-§- 03-3581-1101 



3 4 6 5 



^PCT/I SA/2 1 0 (S2'<-i?) {1 9 9 8¥7^) 



